Non-invasive monitoring of hypoxia-inducible factor activation by optical imaging during antiangiogenic treatment in a xenograft model of ovarian carcinoma.
Targeting the hypoxia response pathway and angiogenesis are two promising therapeutic strategies for cancer treatment. Their use as single strategies has important limitations. Thus, development of combined regimens has become an important step toward improving therapeutic efficacy. Also, non-invasive monitoring of the response to targeted biological therapies, as well as determination of the optimal schedule for combination regimens has become an active field of research over the last five years, with relevance for both preclinical and clinical settings. Here, we used an optical imaging method to non-invasively monitor the functional changes in HIF activity in response to antiangiogenic treatment in a xenograft model of human ovarian carcinoma. A bioluminescent reporter construct containing nine copies of the hypoxia response element upstream of the luciferase gene (9xHRE-luciferase) was characterized in vitro in a panel of tumor cell lines and in vivo in a subcutaneous xenograft model of ovarian carcinoma by means of optical imaging. We showed that in OVCAR-3 subcutaneous xenografts, the most abrupt change in the HIF functional reporter occurs before the onset of massive tumor growth. However, this system failed to detect hypoxia induced upon antiangiogenic treatment due to the compensating effects of increased hypoxia and decreased tumor cell viability caused by imbalanced neovascularization vs. tumor expansion. Therefore, the readout based on HIF functional reporter could be conditioned by the dynamics of tumor growth and angiogenesis, which is highly variable depending on the tumor type, tumor model and stage of progression.